Introduction
In Brazil, data suggest that there are 260,000 individuals with cleft lip and palate (CLP). This is the third or fourth most common birth defect in the country. People with CLP and craniofacial deformities may have functional disorders that impair eating, speech, and dental-occlusal relationships.
is a high frequency of isolation, social discrimination, and bullying in this population. 3 It is the role of health professionals to promote health education that improves interpersonal relationships and facilitates social inclusion of individuals with impairment related to malformation into society. 4 Health education can be understood as a social practice that enables critical and transformative reflection and behavioral change as well as promotes the welfare of patients. 4 Besides traditional methodologies in education, information and communication technologies can be used to disseminate health knowledge, especially regarding the promotion of positive attitudes toward health. 5 The Young Doctor Project (YDP), therefore, is an initiative that involves the use of interactive teleducation, integrating the areas of health and education, to promote classroom experiences that foster knowledge construction and exchange among elementary, middle, and high school students. 6, 7 The YDP is an excellent teaching methodology that enables health education promoting awareness of the role of each person as an active health agent in the community. 8 The project started in 2007 and since then has been used across the country in different regions and sectors, establishing a link between students of elementary, middle, and high school and teachers.
9,10
When used within the area of speech-language pathology and audiology, the YDP has addressed topics related to hearing and vocal health using various venues to convey information and exchange knowledge including activities within the classroom, cybertutors, and use of software such as "Virtual Man" to promote integration of knowledge and motivate involvement. 11, 12 Other YDPs have addressed the topic of genetic syndromes 13 as well as oral health.
14
The current YDP addressed the topic of CLP integrating the areas of speech-language pathology, audiology, and dentistry, aiming to improve public awareness regarding one of the most common birth defects. To accomplish the task of health promotion, this study had two objectives: to develop and implement a health education strategy based on the dynamic methodology of the YDP while addressing the topic of CLP and to evaluate the performance of school-aged children regarding the acquisition of knowledge about CLP after attending the YDP.
Materials and Methods

Ethical Aspects
The study was approved by the Ethics Committees of the institution involved in the YDP. To conduct this project, partnerships were established between two universities, one hospital specialized in the management of CLP and a private elementary-middle school.
Participants
All 50 middle school students from eighth-and ninth-grade levels were invited to participate in this study. Because not all students had access to the Internet outside the school environment, the project was conducted at the school informatics laboratory. The sample was limited to 50 students because there were 25 computers with Internet access available, and the students accessed the cybertutor in pairs at a time suitable to all. Only students who signed the informed consent form together with their parents were included. To select a site to conduct the project, the researchers identified a school that had students with CLP attending regular classes and also identified teachers and administrative staff interested in the project. The participating school fit the criteria and participated as the site for this project.
Procedures
After identifying the school and the students, the participants underwent the YDP's (http://www.projetojovemdoutor.org. br/) training program, which is structured in three steps.
Step 1-Lectures about the Topic of Interest At the first meeting, the participants attended a lecture given by the researchers, which lasted 2 hours. The class was held at the university responsible for this study and addressed topics related to CLP: predisposition to bullying and discrimination, definition, classification, embryology, etiology, diagnostics, team treatment, family structure and support, and speechlanguage pathology, audiology, and dental aspects of CLP management. A PowerPoint (Microsoft Corp., Redmond, Washington, United States) presentation including illustrations and videos was prepared and used during the first class.
Step 2-Cybertutor Each participant received a login ID and password to access an online classroom on the YDP Web site (cybertutor). The interactive teleducation was meant to facilitate the completion by the students. Participants were able to control their own learning, accessing the cybertutor freely and establishing their own study schedules, within the period assigned for review of the material. The interactive classroom allowed collaboration between the users through mailing lists and forums to clarify doubts about the content available on cybertutor. The cybertutor development involved a partnership between the two universities engaged in this study.
The topics addressed in the cybertutor regarding CLP included definition, embryology (how and when CLP occurs during pregnancy), etiology, diagnostics, treatment, first caregiver concerns, and first care for babies with CLP, along with presentation of psychosocial issues related to bullying and prejudice associated with CLP. After completion of the introductory content on CLP, more specific information about speech-language pathology, audiology, and dental aspects related to the management of CLP were made available through the cybertutor.
Step 3-Sharing the Knowledge Gained (Practical Activities)
At step 3, the participants were quizzed regarding the topics presented during the lecture and with the cybertutor. Students were divided into five groups to take the quiz involving group interactions. The group that had the highest number of correct answers was encouraged to explain those topics of mastery to the other groups. The participants were than acknowledged by the team of researchers who advised them during the process along with their teachers as "young doctors." They were also guided to organize social activities aimed at disseminating the knowledge gained during the YDP. A chart demonstrating the sequence of steps taken during the process for the students to become young doctors in the topic of CLP is presented in ►Fig. 1.
Assessment Tool
To analyze the learning of the participants, they were administered questionnaires before and after completion of the YDP. The questionnaire for the assessment of student performance consisted of two essay questions (questions 1 and 13) and 11 multiple-choice questions (questions 2 through 12). The questionnaire was developed by the research team and reviewed by professionals from the hospital specializing in the management of CLP. The essay questions addressed general knowledge of the students about CLP (question 1: What do you know about the cleft lip and palate?) and also investigated the students' opinion regarding differences between individuals with and without cleft (question 13: Are there differences between individuals with and without cleft? If yes, describe). To determine the participants' performance in the essay questions, the researchers searched for three main responses. The researchers expected to read answers that CLP is present at birth (congenital anomaly); that the cleft is an opening that can affect the lip and/or palate, changing the face and mouth; and that the presence of CLP does not involve cognitive problems that can affect intellectual abilities. If the participant included at least two of these three responses, the reply to the essay questions was considered correct. The multiple-choice questions addressed the content included in the cybertutor, with one correct answer among five possibilities. The findings were analyzed statistically using the Student paired-samples t test, adopting a significance level of 5%.
Results
Participants
After inviting all 50 students from eighth-and ninth-grade levels, 41 accepted and signed the informed consent forms along with their parents. Nine students (18%) did not accept the invitation, indicating that they were not interested in the project. The participants were 16 (39%) boys and 25 (61%) girls with ages between 13 and 15 years (mean: 13 years).
Procedures
Step 1-Lectures about the Topic of Interest
Before the initial lecture with the participants, the questionnaires to evaluate the knowledge of the 41 participants on issues regarding CLP were applied for baseline data. The participants attended the lecture and the interaction with the researchers to discuss the content presented about CLP. During the lecture, before discussing the information, the opinion of the students was frequently asked and they were invited to reflect about the content provided. During the interactions, the researchers identified the overall level of knowledge of the group about CLP. It was noted that the involvement of the participants was enthusiastic, as they remained attentive and asked questions during the lecture.
The interaction between researchers and students was the venue for introduction of information about CLP. The content addressed during the three steps of the YDP included: definition, terminology comprising technical terms related to management of CLP, possible disorders and consequences related to malformations, and treatment options. The information provided in this first meeting was essential to enable the students to understand the issues addressed in the step 2 with the cybertutor. Therefore, the material provided in the initial lecture was designed to foster the learning intended at the end of the project. Step 2-Cybertutor After the initial lecture, the students were told that they had 1 month to access the material presented with the cybertutor. The majority of the students (87.80%) accessed all of the subjects in cybertutor and 75.60% accessed the two additional forums that were available. The forums promoted interactions between participants and researchers and allowed the clarification of doubts about the content in the cybertutor.
The students were asked to share and expand the knowledge gained in steps 1 and 3 during interactions in a group quiz activity. During the quiz, some questions/doubts regarding the content addressed in the initial lecture and the cybertutor were resolved (►Fig. 2). To solve these questions, the researchers asked the help of the participating students to clarify the doubts of their colleagues.
Students, teachers, and researchers organized pamphlets, plays, games, workshops, and lectures about CLP to share and display within the school environment (►Fig. 3). These social actions enabled the young doctors to disseminate knowledge to other students in their schools, family, and community.
Data Analysis
To assess the knowledge retained by the participants, they were presented with questionnaires before and after the YDP. ►Table 1 presents the overall scores for the 41 participants for the 13 questions with the corresponding amount (n) and percentage (%) of correct answers. The questionnaires before the YDP revealed that 9 (69%) of the 13 questions were answered with less than 75% accuracy by 41 students (questions 1, 3, 4, 6, 7, 8, 9, 10, and 12) and that 4 of these 9 questions were answered with less than 50% accuracy. The highest rates of correct answers were observed for the content addressing classification, diagnostics, and differences between individuals with and without CLP (questions 2, 5, 11, and 13). Question 11 already was answered with 100% correct answers before YDP. ►Table 1 also presents the overall scores obtained on the questionnaire after the YDP. The number of correct answers increased for all questions except question 11. The differences between the before and after YDP conditions revealed an improvement in correct answers that ranged between 4.8 and 88.8%. Inferential statistical comparison of mean correct answers before and after the YDP revealed a statistically significant difference between the two conditions (p ¼ 0.001, t ¼ 6.687).
Discussion
Interactive teleducation involves the optimization of technological and educational resources for the purpose of stimulating interactivity, promoting self-directed learning, and maintaining student interest and motivation. 13, 14 Maintaining student interest during educational activities in particular may foster learning and knowledge retention. 6, 8, 12 A previous study suggested that the development of health-education programs should be encouraged by educational practices, especially those that involve interactive teleducation.
4
The results of the YDP about CLP corroborate the findings of previous studies, 4, 6, 8, [12] [13] [14] revealing an increase in students' knowledge after participating in a learning program involving interactive teleducation. A statistically significant difference between the number of correct answers before and after the YDP suggested that the interactive educational strategies employed in this study aided the learning process. The YDP was shown to be an effective tool to disseminate information and to increase participants' knowledge. Because the entire school community was involved in the social activities at step 3, a spreading effect is also expected, resulting in promotion of health education regarding information and attitudes regarding persons with CLP. The questions that addressed definition (question 1), embryology (question 3), etiology (question 4), and treatment (question 8) of CLP showed the lowest rates of correct answers before the YDP. After the program, the correct answers for these questions increased 50% overall. Question 3 showed one of the lowest increase rates after YDP. These findings can be explained due to the difficulty of the assimilation of content related to embryologic information at the middle school level, because this content is generally addressed with students at the high school level in Brazil. 15 The results for question 1 are noteworthy. This question showed the lowest rate of correct answers before the YDP (9.8%). After the program, the rate of correct answers obtained was 97.6%, with nearly 100% of the participants showing that they achieved a better understanding about CLP. The YDP was developed within the school environment involving direct and indirect participation of the school community. Including teachers and staff in health education initiatives like the YDP can optimize efforts to build healthy environments and to change attitudes of the community regarding bullying and discrimination. 16 Although the objective of this project was to measure the knowledge gained by the participants, it is the opinion of the authors that health promotion actions like the ones proposed within the YDPs can lead to cooperation and collaboration, easing the teaching of complex topics, such as CLP, while fostering supportive environments that promote inclusion of children with differences in the mainstream school system. This is exactly the scope of the YDP. To the participants, becoming a young doctor allows the students to take a role in health promotion and advocacy once they are trained to disseminate specific knowledge in a given community.
6
In this project, the young doctors acted as multipliers of knowledge, transmitting information to other school students, teachers, staff, relatives, and their community through social action. It is not possible to measure the exact number of people who received the information. Even so, this project has the combined health and education elements that allow for dissemination of information needed to change behavior regarding inclusion of persons with malformations in society. At the same time, the experience helps to promote the idea of a productive health chain.
Previous studies also revealed that the YDP can be effective in promoting knowledge acquisition but also suggested that it is an important tool to generate behavioral changes, particularly related to attitudes of the participants toward social inclusion of individuals with differences or disabilities.
6,13
Question 12 approached the aspect of inclusion in this study. Before the YDP, 39% of the participants were unfavorable to inclusion initiatives, and after the YDP, only 7.3% participants still disapproved inclusion of people with differences related to CLP. The use of technology in educational programs such as the cybertutor, for example, supports self-directed learning, allowing the participant to build knowledge before engaging in interactions within a group. When these educational strategies are combined with activities involving interactions that require the practical use of the information exchanged, the potential to increase knowledge and to promote behavioral change can be optimized and broadened.
13
The YDP on CLP, as reported in this study, showed changes in the participant's attitudes toward inclusion. Similar health education projects should be encouraged, because they can maximize dissemination of knowledge at the same time that they promote engagement of participants with their own health and the overall health of their communities. 
Conclusion
In conclusion, the YDP on CLP was developed and applied with a group of students at a middle school, providing a tool to disseminate information regarding CLP. An increase in the knowledge regarding the content was observed after participation in the YDP, suggesting that this educational strategy may be an effective tool to multiply knowledge and to optimize health promotion and advocacy. 
